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Abstract 

This  bibliography  consists  of  approxim-ately  150  references  about 
proton  affinities  which  cover  the  period  from  1932  through  1975.  Included  are 
experimental  determinations  of  proton  affinities  in  the  gas  phase  (through 
observation  of  proton  transfer  reactions,  ion-molecule  equilibria,  and 
appearance  potential  measurements)  as  well  as  determinations  from  crystal 
lattice  energies  and  other  miscellaneous  techniques.  Also  included  are 
reviews  concerned  with  or  related  to  proton  affinity  determinations. 

Key  words:     Appearance  potential;     basicity;     bibliography;  heat  of  formation; 
ion-molecule  equilibrium;  proton  affinity;  proton  transfer 
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Introctuc  t  ion 


During  the  past  twenty  years,  major  advances  have  been  made  in  the 
understanding  of  the  chemical  reactions  of  ions  in  the  gas  phase.  An 
important  outgrowth  of  this  work  is  a  growing  body  of  information  about  gas 
phase  acidities  and  basicities.  The  scale  of  gas  phase  basicities  is  usually 
quantified  in  terms  of  the  proton  affinities  of  the  molecules.  The  proton 
affinity  is  defined  as  the  negative  of  the  enthalpy  change  resulting  from  the 
addition  of  a  proton  to  a  base  to  form  the  conjugate  acid.  This  definition 
was   originally  formulated    to    express    the    basicities    of   molecules    in  solution. 

This  field-'of  research  has  developed  to  the  point  that  areas  of 
potential  scientific  usefulness  are  becoming  defined.  For  example,  the  scale 
of  gas  phase  basicities  is  now  being  used  as  a  reference  scale  against  which 
to  examine,  define,  and  ultimately  understand  and  control  solvent  effects  on 
chemical  equilibria  and  reactivity.  A  practical  application  of  the  proton 
affinity  scale  is  its  usefulness  for  selecting  appropriate  reagent  gases  for 
use  in  the  analytical  application  of  ion-molecule  reactions  known  as 
"chemical  ionization  mass  spectrometry"  which  is  finding  widespread 
application  in  biochemical  and  biomedical  studies.  Finally,  through  proton 
affinity  measurements  there  now  exists  ion  the rmoc hemical  information  which 
ultimately  must  be  brought  into  accord  and  combined  with  the  much  larger  body 
of  ion  thermochemical  information  derived  from  spectroscopic  and  appearance 
potential  measurements.  In  fact,  this  new  body  of  proton  affinity 
measurements  imparts  for  the  first  time  a  network  character  to  ion 
thermochemical  information,  thus  posing  opportunities  for  searching  tests  of 
the  accuracy  of  various  experimental  measurements  and  their  interpretation  in 
terms   of   thermochemical  quantities. 

Scope   of  Bibliography 

This  bibliography  is  intended  to  cover  the  literature  concerned  with 
gas  phase  proton  affinities  of  neutral  molecules  from  the  earliest  papers  on 
the   subject   until   the   cut-off    date   of  December   31,  1975. 

In  principle,  there  are  two  ways  to  define  the  scope  of  a 
bibliography  on  proton  affinities.  0ne  could  include  every  paper  whose 
results  directly  or  indirectly  give  information  which  can  be  related  to 
proton  affinities,  even  though  the  authors  did  not  specifically  interpret 
their  results  in  those  terms.  Alternatively,  one  can  simply  limit  the 
bibliography  to  work  which  specifically  concerns  itself  with  proton 
affinities.  We  have  chosen  the  latter  course  even  though  in  doing  so  we  may 
be  neglecting  to  mention  certain  studies  which  contribute  useful  data.  The 
user  of  this  compilation  will  be  able  to  locate  pertinent  related  data 
through  the  references  listed  in  the  papers  of  the  bibliography.  To  include 
all  of  these  related  papers  in  the  bibliography  itself  would  mean  including  a 
large  fraction  of  the  literature  on  appearance  potential  measurements  of 
hydro gen -cont ai ning  ions.  A  separate  comprehensive  compilation  of  these 
measurements  will  appear  shortly.  Many  of  these  articles  would  be  of  only 
peripheral   interest   to   the   subject   of  proton  affinities. 

We  also  include  a  list  of  review  articles  and  papers  which  discuss 
factors  relating  to  proton  affinities.  Theoretical  calculations  are  not 
included. 

Presentation  of  Bibliography 

The  main  body  of  the  bibliography  consists  of  a  numbered  list  of 
papers,  subdivided  into  five  categories.  These  are:  (X)  experimental 
determinations  of  proton  affinities  based   on   ion-equilibrium  measurements,  or 
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limits  on  proton  affinities  based  on  the  occurrence  (or  non -occ urrence )  of 
ion-molecule  reactions,  or  on  determinations  of  crystal  lattice  energies;  (Y) 
experimental  determinations  of  proton  affinities  based  on  appearance 
potential  measurements;  (Z)  experimental  determinations  of  proton  affinities 
through  miscellaneous  approaches  unrelated  to  those  of  the  first  two 
categories;  (0)  derivations  of  proton  affinities  through  empirical 
relationships  to  other  quantities  such  as  ionization  potentials  or  core 
electron  binding  energies;  (R)  selected  reviews  and  papers  which  present 
related  and  background  information. 

For  each  paper  we  list  the  molecules  corresponding  to  the  proton 
affinities  determined  in  that  paper.  In  cases  where  bracketing  techniques  or 
proton  transfer  equilibria  are  used  to  generate  proton  affinities,  we  list 
not  only  the  species  whose  proton  affinity  has  been  determined,  but  also  the 
reference  molecules. 

In  addition,  we  present  a  list  sorted  according  to  chemical  species. 
Here  again,  we  give  both  the  molecule  whose  proton  affinity  is  determined  and 
any  reference  species  used  in  the  determination.  The  order  of  presentation  of 
the  molecules   is   that   of   increasing   atomic   number   and  molecular  complexity. 

An   author    index   is   also  included. 

Literature  Search 

Literature  references  were  obtained  initially  both  by  a  computer 
search  for  Chemical  Abstracts  entries  on  proton  affinities  going  back  to 
1970,  and  also  by  an  issue -by- i ssue  search  of  the  following  major  journals, 
going  back   to  I960: 

Journal   of   Chemical  Physics 

Journal   of   Physical  Chemistry 

Journal   of    the   American   Chemical  Society 

Journal   of  Research  of   the  National   Bureau  of  Standards 

The   International  Journal    of   Mass   Spectrometry  and   Ion  Physics 

International  Journal   of  Chemical  Kinetics 

Canadian   Journal   of  Chemistry 

Chemical    Physics  Letters 

Transactions   of   the   Faraday  Society 
Additional   entries  were   found  by  cross-referencing   articles      referred     to  in 
reviews  and  papers  of  interest. 
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Basicity,    and   Ion-Molecule    Reactions   of  Phosphlne  in 
the  Gas   Phase  by   Ton  Cyclotron   Resonance  Spectroscopy, 
J.    Am.    Chem.    Soc.    92,    7045   (1970  ). 

PH3,    H26,    NH3,    C2H4,    CH4,    CH3CH0,  (CH3)2C0 


X3  8   -  70 


McDaniel,    D .    H. ,    Coffman,    N .    B • ,    and  Strong,    J.    M. , 

Proton  Affinity  of  Trlme thylphosphi ne ,    J.    Am.  Chem. 
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Soc.    92,    6697  (1970). 

(C2H5)3N,    (CH3)3P,    (Ca3)3N,    (CH3)2NH,    NH3 ,  PH3 


Foster,    M.    S.,    and  Beauchamp,    J.    L. ,    Gas-Phase  Ion 

Chemistry  of  Azomethane  by  Ion  Cyclotron  Resonance 
Spectroscopy,    J.    Am.    Chem.    Soc.    94,    2425   (  1972  ). 


NH. 


3,    CH2N9    (  Dlazomethane  ),    tra  ns-CH-,NT -NCH3  .  CHjNHg 


McActoo,    D.    J.,    McLaiferty,    F.    W.  ,    and   Bente,    P.    F.  ,  III, 
Ion   Cyclotron  Resonance  Spectroscopy  in  Structure 
Determination.    II.    Propyl   Tons,    J.    Am.    Chem.  Soc. 
94.    2027   (  1972  ). 

C3H6  (Cyclopropane),    CH30H,  HgS 

Solomon,   J.    J.,    and  Porter,    R.    F.,    Chemical  Ionization 

Mass   Spectrometry   of   Selected   Boron   Hydrides,    J.  Am. 
Chem.    Soc.    94,    1443    (  1  972  ). 

B2H6»  B4H8»  B5H9»  B5D9»  B5H11»  B6H10»  C3H6»  1  "C4H8»  H2S 
H26,    C2H4,    CH4,    C3D6,    C3H4,  (CH3)2C<3 

Brauman,    J.    I.,    Riveros,    J.    M.  ,    and   Blair,    L.  K., 

Gas-Phase   Basicities  of   Amines,    J .    Am.    Chem.  Soc. 
93,    391  4   (  1  971  ). 

tert-C4Hi5NH2.    neo-CgHj  jNHg,    iso-C3H?NB;  .  n-C3H7NH2, 
C2H5NH2,    CH3NH2,    NH3,    (C2H5)2NH,    (CH3)2NH,  (C2H5)3N, 
(CH3)3N 

Bowers,    M.    T.,    Aue,    D.    H.  ,    and  Webb,    H.    M.  ,  Equilibrium 

Constants   for  Gas-Phase   Ionic    Reactions.    Accurate  Deter 
mlnation  of   Relative  Proton   Affinities,    J.    Am.  Chem. 
Soc.    93,    4314   (  1971  ). 

(  CH2  )gNH  (  Plperldine  ),  (CH3)3N,  (  CH2  )4NH  (Pyrrolidine), 
(CH2)3NH  ( Trimethylenimine  ) 

Foster,    M.    S.,    and  Beauchamp,    J.    L. ,    Proton  Affinity 

and  Gas -Phase   Ion  Chemistry  of   Hydrogen  Fluoride, 
Inorg.    Chem.    1±,    1229  (1975). 
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BF,    M2,    CPt2,  CH4 

Chonp,    S.    L.,    and   Fr  ELnkliiij    J  ■    L  •  ,    Proton  Affinities 

of    Benzene,    Toluene,    and  the   Xylenes,    J.    Am.    Chem.    Soc . 
94.    6630   (  1972  ). 

C6H6    (Benzene),    C6H5CH3    (Toluene),  C6H4(CH3)? 
(  1  ,  A-Di  methylbenzene  )  ,    CgH^f  CH3  )?    (  1  ,  2  -  Di  met  hy  Ibenz  ene  ), 
C6H6(CE3)2    (  1 , 3-Dimethylbenzene  ),    HCflflH,    CH3SB,  (CH3)?6, 
CH3«H,    C4B4«  (Fiiran) 

Chong,    S.    L. ,    and   Franklin,    J.    L. ,    Beats  of  Formation 

of    Protonated   Cyclopropane,    Met hylcyc lopropane,  and 
Ethane,    J.    Am.    Chem.    Soc.    94,    6347    (  1972  ). 

C3B6,    CH30H,    BC0<9E,    C3H6    (Cyclopropane),    trans  -2-C4BQ. 
C3B^CB3    (  Methylcyclopr opane ) ,  CgHg 

Briggs,    J.    P.,    Yamdagni,    R. ,    and   Kebarle,    P.,  Intrinsic 
Basicities    of   Ammonia,    Methylamine  s,    Anilines,  and 
Pyridine   from  Gas-Phase   Proton-Exchange  Equilibria, 
J.    Am.    Chem.    Soc.    94,     512  8   (  1972  ). 

NH3,    CE3NH2,    (CB3)2NB,    (  CHj  )3N,  C6H5NHCB3 

(N-Methylanillne  >,    CgHgN  (  Pyridine),    CgHgUHj  (Aniline) 

Aue,    D .    H.  ,    Webb,    B.   M .  ,    and  Bowers,    M.    T.  ,  Ouantitative 

Relative  Gas-Phase  Basicities   of   Alkylamines.  Correlation 
with   Solution   Basicity,    J.    Am.    Chem.    Soc.    94,    4726  (1972). 

NH3,    CB3NB2,    C2H5NB2,    n-C3H7NH2,    n-C4HgNH2 ,    iso-C4B?NBr . 
i.so-C3B7NH2,    sec-C4B9NH2,    tert-C^H^NH^  .    (  CE3  )2NH, 

(C2H5)2NH»    ( G"C3H7  )2NH»    (a-C4H5>2NH»    (  iso-C^B.,  >2NH. 
(CB3)3N,    (C2Hc;)3N,  (n-C3H7)3N 

Kriemler,    P.,    and  Buttrill,    S.    E.,    Jr.,  Ion-Molecule 

Reactions   and  the   Proton  Affinities  of    the    Ni  troal  tcane  s . 
I.    Nit  rome  thane  and  Nitroethane,    J.    Am.    Chem.    Soc.  9.5, 
1365   ( 1 973 ). 

CH3N62,    (CH3)2C6,    CH3CH0,    CH3CN,    C2B50E,  C2H5CH0, 
C2H50N02,    C3H6,    HgS,    CH30H,  CgHgtftfg 
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Pierce,    P.    C,    and   Porter,    P.    F. ,  Low-Temperature 

Chemical    Ionization   Mass   Spectrometry  of  Boron  Hydrides 
The   Proton   Affinities   of   Diborane   and  Tetraborane(  10 ), 
J.    Am.    Chem.    Soc.    £5,    38*9    (  1  973  ). 

P2H6*  B4H10 

Hiraoka,    K. ,    Grimsrud,    E.    P.,    and  Kebarle,    P.,  Gas 

Phase   Ion  Equilibria   Studies  of    the   Hydrogen   Ion  in 
Wat  er -Dimethyl   Ether  and  Me  thanol  -  Di  me  thyl  ,    J.    Am.  Chem 
Soc.    96,    3359   (  1  974  ). 

H26,    CH36H,  (CH3)26 

Staley,    P.    H.,    and  Beauchamp,    J.    L.  ,    Basicities   and  Ion- 
Molecule  Peactions   of    the   Met hy Iphosphines    in   the  C?as 
Phase  by   Ion  Cyclotron   Resonance   Spectroscopy,    J.  Am. 
Chem.    Soc.    96,    6252   (  1974). 

CH^PH2,    (CH3)2PH,    (CH3)3P,    NH3,    CH3NH2,  trans-CH^N'NCH, 
(  i_so-C3H7  )20,    (C2H5)29,    iso-C3H76C2H5,  CF3CH2KW2, 
(CH3)2NH,    C2H5NH2,    (CH3)3N,    (C2H5>3N,  (CH3>2NC2H5, 
(C2H5)2NCH3 

Holtz,    D.,    Beauchamp,    J.    L.,    and  Woodpate,    S.    D . , 

Nucleophilic   Displacement   Reactions   in   the   Gas  Phase, 
J.    Am.    Chem.    Soc.    92,    7484  (1970). 

HCl,    CH3F,    CH3Cl,    C2H5Cl,  H20 

Beauchamp,    J.    L.  ,    and   Caserio,    M.    C,    Ion-Molecule  Reactions 
of   2-Butanol  by   Ion  Cyclotron  Resonance  Spectroscopy, 
J.    Am.    Chem.    Soc.    94.    2638  (1972). 

sec-C4Hg6H,    iso-C3H76H,  tert-C^H^gH 

Beauchamp,    J.    L. ,    and  Dunbar,    R.    C. ,    Identification  of 
CgHgO*    Structural    Isomers   by   Ion  Cyclotron 
Resonance   Spectroscopy,    J.    Am.    Chem.    Soc.    92,    1  4"77 
(  1970  ). 

(CH2>26  (  1  ,  2-Epoxyethane  ),    CH-jCHO,    CH30H,  (CH3)26 
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X57    -   72  Arnett,    E.    M.,    Jones,    F.    M.  ,    III*    Taagepera,    M.  ,  Henrterson, 

W.    G.  ,    Beauchamp,    J.    L.,    Holtz,    T>  •  ,    and   Taft,    R.    W.  , 
A  Complete   Thermodynamic   Analysis   of    the  "Anomalous 
tfrder"    of   Amine  Basicities   in   Solution,    J.    Am.  Chen. 
Soc.    94,    4724    (  1972  ). 

NH3,    CH3NH2,    (  CH3  )2NH,    (CH3)3N,    C2F5NH2,  (C2Ke)?NH, 
(C2H5)3N,    iso-C3R7NR2,    te rt- C^ H^NEU .  (CH2>3NH 
(  Trimethylenimlne  ),    (  CHg  )^NH  (Pyrrolidine),    (  CHg  )5NH 
( Plperidine ) 

X58    -   75  French,   M. ,    and   Kebarle,    P.,    Pyrolysis   of  CgH^    and  other 

I  on-Molecule  Reactions    in  Methane   containing  Traces 
of  Ethane,    Can.    J.    Chem.   53,    2268   (  1975  ). 

CH4,  C2H6 

X59    -   75  Foster,    M.    S.,    and  Beauchamp,    J.    L.,    Gas-Phase    Ion  Chemistry 

of    Iron  Pen tacarbonyl   by   Ion  Cyclotron  Resonance 
Spectroscopy.    New   Insights   into   the   Properties  and 
Reactions    of   Transition  Metal  Complexes   in  the 
Absence  of   Complicating  Solvation   Phenomena,    J.  Am. 
Chem.    Soc.    97,    4808   (  1975  ). 

(CH3tf)2C6,    Fe(C6)5,    NH3,    (CH3)26,    HCl ,    HgS,    HCN,  CF^NH, 

X60   -   75  Foster,    M.    S.,    and   Beauchamp,    J.    L. ,    Ion-Molecule  Reactions 

and  Gas-Phase   Basicity   of   Ferrocene,    J.    Am.    Chem.  Soc. 
97,    4814   (  1975  ). 

(  CgH5  )2Fe   (  Bis(  cyclopentadienyl  )i  ron  ),    Pfl3,  NH3, 
(  iso-C3H7)2f»,    trans-CH3N-NCH3,    CH3NH2,  HgS 

♦ 

X61    -  73  Cheng,    T.   M.   H . ,    and  Lampe ,    F.    W. ,    SIHg    and  the  Proton 

Affinity  of   Monosilane,    Chem.    Phys.    Letters  1_9,  532 
(  1973  ). 

SIH^,  ^2^2 

X62   -    70  Eyler,    J,   R.,    Study  of    Ion-Molecule   Reactions   In  Phosphlne 

by   Ion  Cyclotron  Resonance,    Inorg.    Chem.    9,    981  (1970). 

PH3,    CH3CH6,    (  CH3  )2C6 

13 


\ 


Bli.n1:,    R.    J.s    McMahon,    T.    B.,    and  Beauchamp,    J.    L.  ,  Oas- 

Phase   Ion   Chemistry  of    Fluo rome than es   by    Ion  Cyclotron 
Resonance   Spectroscopy.    New  Techniques  for  the 
Determination   of   Carbonium   Ion   Stabilities,    J.    Am.  Chem. 
Soc.    96,    1269    (  1974). 

C2  H2,    CH3F,    CH2F2,    CHF3,    C6,    HCl,    CH4,    CF4,  Ng 

Dzldic,    I,  /  Relative  Gas-Phase   Basicities  of   Some  Amines, 
Anilines,    and  Pyridines.    An  Application   of  Some 
Bronsted  Acids   as   Peactants   in  Chemical  Ionization 
Mass    Spectrometry,    J.    Am.    Chem.    Soc.   94_,    8333  (19*72). 

C?H13N   (  1 -Azabicyclo[  2.  2.  2  ]octane  ),    C10H21NH2,  CgHgN 
(Pyridine),    C5H4NN(  CH3  )2   (  4- Di me tbylami nopyri d i ne  ), 
C6H5N(CH3)2  (  N,N-Dimethylaniline),    (  CH3  )gNH, 
C6H5NPCH3   (  N-Methylani  line  ),    CgH^(  NH2  )0 
(  1  ,  3-Diaminobenzene  ),    (  CfeH5  )^N   (  Triphe  nylami  ne  )  , 
CH3NH2,    C6H4(NH2)2   (  1  ,  2 -Diami  nobenzen  e  )  ,  C6H4(NH2)2 
(  1  ,  4 -Di  ami  nobenzene  ),    (  C&H5  )2NH  (  Diphenylamine  ), 
C6H5MH2    (Aniline),  NH3 

Taagepera,    M.,    Henderson,    W.    G. ,    Brownlee,    R.    T  .  C, 
Beauchamp,    J.    L.,    Foltz,    D. ,    and  Taft,    R.    W. , 
Gas-Phase    Basicities   and  Pyridine  Substituent 
Effects,    J.    Am.    Chem.    Soc.    94,    1369  (1972). 

C5H4N6CH3    ( 4-Methoxypyridine  ),  C5H4NCE^ 

(  4-Methylpyridine  ),    C5HgN  (Pyridine),  C5H4NCF3 

(  4-Trlf  luoromethylpyridlne  ),    C5H4NN12  ( 4 - N i tropyri d i ne ) , 

(  CH3  )2NH 

Aue,    D.    H. ,    Webb,    H.    M. ,    and  Bowers,    M.    T. ,  Photoelectron 
Spectrum  and  Gas- Phase   Basicity   of   Manxine.  Evidence 
for    a   Planar   Bridgehead  Nitrogen,    J.    Am.    Chem.    Soc.  97_, 
A136    (  1975). 

NH3,  (  C2H5  )3N,  CyHj-gN  (  1  -  Az  afolcyclo[  2  .  2  .  2  ]  oct  ane  )  , 
(  n  -C-jH-,  ) 3N ,  Cj  QHj  (  1  -  Azabicyclo[  3  .  3  .  3  ]undecane  ), 
CH3NH2 


Bowers,    M.    T.,    and  Elleman,    D.    D  .  ,    6n   the    Relative  Proton 
Affinity  of  Argon  and   Deuterium,    J.    Am.    Chem.  Soc. 

Ik 


92.    7258  (  1970 ) . 
,  Ar 

Yamdagni,    R.,    and    Kebarle,    P.,    Gas-Phase   Basicities  of 

Amines.    Hydrogen   Bonding    in   Proton-Bound    Amine  Diroers 
and   Proton - Induced  Cyclization   of    a,u-Diamines,    J.  Am. 
Chem.    Soc.    95,    3504    (  1973  ). 

CR3C0NH2,    C4H5N   (Pyrrole),    C.gH^NHg  (Aniline), 
C6H4(  NH2  )0CH3   (  2-Methoxyaniline  ),  CgH^NHCgH^ 
(N-Ethylanillne  ),    C6H5N(CH^)2   (  N,  N- Dimet  hy  lani  li  ne  )  , 
C6H5N(  CH3  )C2H5    (N-Ethyl-N-methylaniline  ),  (CH2)5Nff 
(  Piperidine  ),    C6H5N( C2Hg )2   ( N, N- Di et hy lani line  ), 
NH2CH2CH2NR2,    NH2 ( CH2  )  3NF2 ,    NH2(  CH2  )3CH(  NH2  )CH3  , 
NH2(  CH2  )5CH(  NH2  )CH3 

♦ 

Beggs,    D.    P.,    and   Lampe,    F.    W. ,    Si Hg    Formation    in  Ionized 

Si  lane -Methane   Mixtures,    J.    Chem.    Phys.    49,    4230   (  1968). 

SiH4 

Henderson,    W.   G.,    Taagepera,    M.,    Foltz,    D. ,    Mc I ve r,    R.    T.  ,  Jr. 
Beauchamp,    J.    L.,    and   Taft,    R.    W.  ,    Methyl  Substituent 
Effects    in  Protonated   Aliphatic   Amines  and  Their 
Radical   Cations,    J.    Am.    Chem.    Soc.    94_,    4728   (  1972). 

NH3,    CH3NH2,    (CH3)2NH,    (  CH3  >3N,    CgH^NHg,    i  so-C-,H7NH2. 
tert.-C4H9NH2 

Holtz,   D.,    Beauchamp,    J.    L. ,    Henderson,    W.    G.  ,    and  Taft, 
R.    W. ,    Basicity  of  Nitrogen  Trifluoride    in    the  Gas 
Phase   by   Ion   Cyclotron   Resonance,    Inorg.    Chem.  10. 
201    (  1971  ). 

NF3,    HCl,  CH4 

Betowski,    L.    D. ,    Solomon,    J.    J.,    and  Porter,    R.    F.,  The 
Proton   Affinity  of  Borazlne,    Inorg.    Chem.    1 1 .  424 
(  1972  ). 

B3H6N3  * Borazlne ) ,    PH3 ,    CHg-C-CHg,    CH3C*CCH3,  NH3 
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Hodges,    R.    V.,    and  Beauchamp,    J.    L.  ,    Basicity  and  Ion-Molecule 
Reactions    of  Trimethylarsine    in   the   Gas   Phase  Determined 
by    Ion    Cyclotron  Resonance   Spectroscopy,    Inorg.  Chen. 
14,    2887   (  1975  ). 

(CH3)3As,    NH3>    CH3NH2,  CF3(CH2)^NH2 

Moran,    T.    F.  ,    and  Hamill,    W.    H.  ,    Cross    Sections   of  Ion- 
Permanent  -Dipole   Reactions  by   Mass  Spectrometry, 
J.    Chem.    Phys.    39,    1M3    (  1963  ). 

HCN,    CH3CN,    C2H5CN,    n-C3H7CN,  n-C4HgCN 

McAllister,    T.  ,    Ion-Molecule   Reactions   and   Proton  Affinities 

of  Methyl  Thio-  and  I sothiocyana te ,  Int.  J.  Mass  Spectrom. 
Ion  Phys.   j_5,    303   (  1974). 

CH^SCN,  CE3NCS 

Aue,    D.    H. ,    Webb,    H.   M.,    and  Bowers,    M.    T. ,  Quantitative 
Evaluation   of   Intramolecular  Strong  Hydrogen  Bonding 
in    the   Gas    Phase,    J.    Am.    Chem.    Soc.   9_5,    2669  (  1973). 

NH2CH2CH2NH2,  n-C3H7NH2J    NTH2(  CH2  )3NH2,  n-C^gKHg, 

NH2(  CH2  )4NH2,  n-C5HxlNH2,  (  CH2  )gNH2  ,  n-C6Hj3KH2, 

NH2(  CH2  )6NH2,  n-C7H1(;NH?J    CH3<3CH2CH2NH2,  C4H9N0 

(  Morpholine  ),  (  CH2  )gNH  (  Piper  idine  ),    C4H1QN2  (Piperazine) 

Solka,    B.    H.  ,    and  Harrison,    A.    G.,    Bitnolecular   Peactions  of 

Trapped  Ions.    Part  XI.    Rates  and  Equilibria   in  Proton* 

♦ 

Transfer  Reactions  of   CF^SHg,    Int.    J.    Mass  Spectrom. 
Ion    Phys.    .17,    379    (  1975  ). 

CH3SH,    CH3CH0,    C2H5CH0,    (  CH3  )20 

Schiff,    H.    I.,    and   Bohme,    D.    K. ,    Flowing   afterglow  Studies 
at   York  University,    Int.    J.    Mass   Spectrom.    Ion  Phys. 
16,    167    (  1975  ). 

C0,    N20,    CH4,    C02,    N2,    H2,    0g ,    Ar,    Xe ,  N0 

Gorden,    R. ,    Jr.,    and  Sieck,    L.    W.,    Ion-Molecule    Reactions  in 
Isopropanol:    Implications   for   its   Radiolysis,    J.  Res. 
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NBS    76A,    655  (1972). 


SF6 

X80   -   74  Hehre,    W.    J.,    Mclver,    R.    T.  ,    Jr.,    Pople,    J.    A.,    and  Schleyer, 

P.    v.    P.,    Alkyl    Substituent   Effects  on   -the    Stability  of 
Protonated   Benzene,    J.    Am.    Chem.    Soc .    5_6_,    7162  (19^4). 

CgHcCH3   (Toluene),    CgHgCgHg    (  Ethylbenzene  )  ,  C6H5C3H7 
( Propylbenzene ),    C^K^C^j  (  Isopropylbenzen  e  ), 
C6H5C4H9  (  Butyl benzene ) ,    Cg  H^C^  Hq    (  tert-Butylbenzene  ). 
HC66CH3 

X8 1    -   75  Vogt  ,    J.,    and   Beauchamp,    J.    L. ,    Reactions   of   CHFg   with  n-Donor 

Bases  by   Ion    Cyclotron    Resonance   Spectroscopy.  The 
Proton   Affinity  of   D i f luo roca rb ene ,    J.    Am.    Chem.  Soc. 
92.    6682   (  1975  ). 

CF2,    CH3CN,    CH3CE6,    CH3tfH,    AsH3,    HCHQ,    HCN,  H2«=t 

X82    -   71  Hellner,    L.,    and  Sieck,    L.    W.  ,    Kinetic   Mass   Spe  ct  rometr  ic 

♦ 

Investigation   of   the  Reactions   of    t-C^Hg    Ions  with 
Some    Simple   Polar   Molecules   at    Thermal  Energies, 
J.    Res.    NBS   75A.    487   (  1971  ). 

(CH3)2C6,    iso-C4H0.    lso-C3H?0H,    NH3,  CH2*C0 

X83    -   59  Lampe,    F.    W. ,    and  Field,    F.    H. ,    Reaction  of   Gaseous  Ions. 

VII.   Methane-Hydrogen   and   the   Proton  Affinities  of 
Methane   and  Ethane,    J.    Am.    Chem.    Soc.    8_1,    3242   (  1959  ). 

CH4»  C2H6 

X84   -   75  Hlraoka,   K.,    and  Kebarle,    P.,    Information  on   the  Proton 

Affinity  and  Protolysis   of   Propane   from  Measurement 
of   the    Ion   Cluster  Equilibrium:    CgH^    ♦   CH^    -  C3H*, 
Can.    J.    Chem.    53.    970   (  1975). 

C3H8»  C2H6 

X85   -   73  Isolani,    P.    C. ,    Riveros,    J.    M. ,    and  Tledemann,    P.    W. ,  Gas 

Phase  Proton  Affinities  of   Carbonyl  Compounds  by  Ion 
Cyclotron  Resonance  Spectroscopy,   J.    Chem.    Soc.  Faraday 
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Trans.    II    69,    102  3  (  1973). 


HC60H,    CH30H,    C^HgfH,    HC00CH3,    CH3C09H,  HC00C2H5, 
CH3C00CH3,    CH3C06C2H5,    (CH^,)2C0,    C^H^CflCH^  ,    ( C2F5 )?C0, 
CH3C0SC2H^,    CH3C00CH2CH2CH3,    CH3C0SCH2CH2CH3 ,  (n-C4Ho)26, 
(n-C4H9)2S,  CIC06C2H5 

X86   -   71  Porter,    R.    F.,    and  Solomon,    J.    J.,    Chemical    Ionization  Mass 

Spectrometry   of  Borazine,    J.    Am.    Chem.    Soc .    93,  56 
(  1971  ). 

B3H6N3  <Borazine> 
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